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resulted in a three-part classification of mastery motivation 
behavior into effectance production, mastery of an emerging skill, 
and attempts to solve difficult problems. Infajits' cognitive .ability 
was measured and an interdependence of cognition and motivation' was 
indicated. The second study, "!5astery Mbtivat ion and Free Play 
Behavior," was based on data from 41 of the 44 subjects. Findings 
suggested.. that measures of the quality of exploratory play, but not 
the quantity, were related to measures of persistence and cognitive 
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experiences infants had while"^ practicing skills in object play in 
interaction with others. The key variable^ . variety of cognitive'^ 
activity in social play, was significantly related to infant mastery 
motivation and cognitive f unctionin'g. Following reports of the three 
studies, two papers are presented, which discuss the studies and the 
concept of mastery motivation. (MS) 
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Jlastery Motivation: A Concept in Need of' Measures 
„ • Introduction 

Leon J. Yarrow 

For some time now we seem to have been locked in on perceptual, motor 
and cognitive development in infancy. This focus has given us a limited view, 
of the infant. It has been difficult fo measure other aspects of infant func- 
tioning 'and there has been a basic unease about conceptualizing more complex 
functions in the infant. (This iv:iy be a carryover of our anachronistic view 
_ of the infant as a bundle of isolated reflexes, a view which 'the research of 
V- the past 10 to 15 years should have dispelled.) Although studies dur ag the 
>3' past decade have catalogued a great variety of apparently simple behaviors 

of infants, feuch as orienting to stimuli, maintaining brief attention to them, 
habituating to them, Ibcomoting towards them) we have thought of these be- 
haviors very literally as indications of the iAfant's perceptual and motor 
abilities. Our interest in this study was to broaden our perspective on early 
development by developing measures to assess other aspects of infant develop- 
ment. I believe that these behaviors have implications in regard to^ the in-- 
fant*s motivation. _ 

Behaviors which index mastery motivation are more easily identified 
in older children than in infants. Probably mastery motivation is quite diffuse 
early in infancy, but it gradually becomes sharpened and differentiated. It - 
Is reasonable to assume that after the infant has acquired a ^dimentary sense 
of self, after he has distinguished the boundaries of himself from other people 
and from the Inanimate environment, he begins to. develop a feeling that 
what he does has jme effects, that is, he comes to associate his actions with 
changes in the' outside world. These associations mark the beginnings of 
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sense of Competence, the development of an expectation that he can exert some 
control ovler his environment • ^ 

,Out thinking haji been stimulated especially by the theoretical writings 
of Robert White who,^ in rejecting traditional drive reduction theories of 
motivation, lhas proposed that human beings are motivated to master and deal 
competently With their environments. A number of other investigators and ^ 
theorists haVe ^ suggested that young children are impelled by motives to 
mastery (Bronson, 1971; Erikson, 1950; Hunt, 1965; Piaget, 1952; L. Murphy, 
1962, 1975; B. White, 1975) and the sense' of efficacy that comes from 
affecting and controlling ;the environment is intrinsically motivating. This 
concept is an appealing one, but we cannot hold to its reasonableness 
on purely theoretical or intuitive grounds. It is necessary to operationaLize 
the concept and to develop behavioral measures of the infant's motivation to 
have effects on and to master the inanimate enviroment. This is essentially 
what v.7e have tried to do in this study. Its major objective is to clarify 
the concept of mastery motivation and to develop measures of this concept 
applicable to one year ''old children. For the moment we have limited our con-- . 
cem to mastery of the inanimate environment and have ignored the infant's 
motivation to affect and control other people. 

The sapple for this study consisted of 44 infants, 23 boys and 21 girls, 
12 to 13 months of age. All were f;rom' middle socioeconomic backgrounds. Our 
first step in this research was to develop' indices of mastery motivation. We 
studied behavior in three situations: First, we 'observed Infants, in a free play 
setting. Second; in a structured situation, we chose a number of tasks which 
were deyelopmentally, appropriate for one year olds,, ones which required the 
use of a variety of perceptual, cognitive and motor skills, as well as tasks , 
which provided the infant with opportunities to secure direct feedback from 



objects". The third ses&ion with the child was in the home where the Bayley 
Scales were administered and an interview was conducted with the mother con- 
cerning the kinds of play activities she and other familiar persons engaged 
In with the child. 

Ultimately, we are interjested in the origins of masterjr motivation. 
We want to try to gain some understanding of the ways in which the early 
environment interacts with the infant's temperament to influence the emer- 
gence of individual differences in mastery motivation. But first we must 
consider the adequacy of the tasks as measures of the concept — their validity. 
The usual measure ol^Validity in a test is to compare scores on the test with 
some external criterilt. However, since*there are no' generally^accepted other 
measures of this concept, we have looked at the internal consistency of these 
measures, and at their relationship to * the infant's behavior in another sit- 
uation. We analyzed the interrelationships among the measures on each of 
the tasks and we analyzed the relations between the measures derived from 
these tasks and similar measures from the child's free play behavior and 
ratings of behavicr during the Bayley Examination. Finally, we looked at 
the relations between the measures of m<istery motivation and the infant's 
cognitive development on the Bayley scales, the MDI and the PDI as well as 
several more specific clusters of itfims derived from the Bayley. 

In essence, we are first asking the question of whether the varied 
tasks we have chosen to study this phenomenon hang together, whether there 
is a unitary concept of mastery motivation. Secondly, we are asking whether" 
^hey have any decree of cross-situational consistency, whether they are re- 
flated to spontanmus behaviors in a more natural setting. The third issue 
we are . examining is whether these motivational measures are related to con- 
temporaneous cognitive development. Finally, we are interested in how the 
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the child's earlier experiences are related to this kind of motivation. 
Thus far, we have taken only a small segment of the child's recent exper- 
ience and looked at its relationships to our measures of mastery motivation. 

The first paper to be presented by George Morgan will describe the 
mastery motivation tasks and will present the interrelations among the mea- 
sures. The second p^er by Kay Jennings will consider the relations of the 

mastery motivation measures'" to infant's free play behavior. The third paper 

' ' ' ■ . . 

by Juarlyn Gaiter will consider the links between the social experiences of 

the infant as reported by the mother and the infant's cognitive and moti- • 

vatlonal characteristics. ' 
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Aspects of Mastery Motivation and 
Cognitive Functioning 

George A. Morgan 

As. Dr. Yarrow stated ipf his introduction to the symposium, a major • 
objective of this' research was t;o develop measures which reflect infants'' 
motivation to master the environment. . In this papei; I will describe these 
measures, some of the relationships among them and the relationships between 
them and cognitive functioning, as indexed by the Bayley Scales of Infant 
Development. The data presei;ited in this paper come from the two structured 
testing sessions conducted when the Infants Vezre approximately 13 months old. 

For the isession designed to measure ^aspects of mastery motivation, we 
pilot tested a wide variety of tasks, selected l:o fit one of two broad de- 
finitions of mastery motivation. First, there were tasks at which an infant 
could indicate his motivation to gain control over the envi jnment by pro- 
ducing visual and/or auditor^^ feedback. Second, there were tasks at which 
-he infant could show persistent attempts to solve or master a problem. In 
both cases we were primarily interested in persistent task-directed .behaviors 
For the first type of task we selected five "toys" with which one-year- 
old infants could relatively easily produce interesting feedback. or effects. 
I would like to describe some of these ef f ectance toys and the types of be- 
haviors which we took as indicators* of motivation to produce effects. The 
first slide shows an infant pulling on a string to ring a bell. The next 
slide shows an infant pressing buttons which open doors and produce sounds. 
In another effectance production task, pushing a plunger made colorful balls 
whirl around inside a cylinder, the infant could also produce effects by 
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simply shaking the Joy. Behaviors of this typa, even though not producing 
the effect in the intended way, were included in our measure of persistent 
tasfe^dlrected behavior. This measure was the amount of time the child spent 
trying, not necessarily successfully, to produce or repeat the effect. 

The non-effectance tasks, were more difficult to perform, posing a 
problem for the infant, to solve or complete. We originally viewed all of 
these remaining pasks as a single "mastery of problems" group; however, for 
conceptual and empirical reasons, which will be described ^elow, these items 
npw seem to belong in two groups. 

Some of these tasks involved offering infants thfe opportunity to prac- 
tice combining objeccs, a perceptual/cognitive and fine motor skill which is 
Just emerging at this age. The next slide shows an infant trying to put a 
block into a bottle but haying some difficulty. In the next slide the infant 
is trying to put a peg in a hole. Just playing with or mouthing the pegs 
or blocics as contrasted to .>:rying to put them in the holes, was not recorded 
as time spent persisting at the task. Many infants put several blocks in the 
bottle or repeatedly tried different combinations of pegs and holes, apparent- 
ly practicing this emerging spatial relations skill. 

The rest of the tasfe^ inyolved attempts to overcome a barrier or obstacl 
In order to attain a goal object. I.e., problem solving!! The hext slide shows 
an Infant- trying to reach an object through a glass ^rrier rather than reach-- 
ing around it. This was considered persistent task behavior because we felt 
that the infants were attempting to attain the object. The next slide shows 
another barrier-type task, which involved getting the top 6ff a bottle to 
obtain blocks. In this case, the infant rather „ cleverly figured out how to 



use his teeth to remove the lid. In another probl^- the infant had to push 
a handle awa/^from himself in order to get a toy^clown "to rotate within . 
reach. Pushing the handle, direct reaching aiid trying to pull the whole 
apparatus toward oneself weite common t3sk-directed behaviors. 

All problems were solvable and were presented in relatively short trials 
(one minute in duration).. The persistence score was based on- the proportion 
of time, prior to a solution, spent trying to solve the..task. In order to 
reduce confpu^nding due to ability differences, trials on which 'th^ infant 
made a .rapid solut^,on were excluded from his persistence score. Thus, the 
problem solving persistence score was* based on those trials in which the 
infant either did not solve the problem or djd so only after we had an op- 
portunity to*a8sess his task directedness. • 

"^o^^rlze, for each, of thp 11 tasks given during this-mastery . . " 
session, we had a score based on the amount of sustained task-directed be- 
havior.. Even though it is admittedly hard to tell., when someone is •."trying" 
to do something, the operations used in this study seem to have, been sufficiently 
clear. Scoring reliabilities for this persistence measure on the 11 tasks 
ranged from .79 to .98 with a median of .95. 

As stated earlier we initially felt that the persistence scores might 
fall into two broad categories; however, further examination- led us to the 
thtee part classification presented above: effectance production, trying to 
perform and practice an emerging spatial skill (as represented at this age 
by'repeatedly putting pegs and blocks in holes), and trying to solve difficult 
problems (as represented at this age by 'efforts to circumvent barriers) . \ 
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The anpirical support for this three part classification >was based, 
in part, on a factor analysis of the 11 task scores, which revealed three 
. main factors, corresponding generally to the three categories described 
above. This suggests that thesfe three types of tasks elicited different 
aspedts of mastery motivation. Thus, on both- conceptual and empirical 
; grounds we decided to cl^ssi^^ the tasks into three groups: effectance pro- 
duction, practicing'spatiai relations skills, and solving these problems. ^ 
In addition to the scores for persistent task directedneSs, we obtained 
.measures of ' the infants' affect, interest in exploration based on the amount 
of time spent in usual inspection ^ manipulation of objects, and a measure 
of ability based on how many tasks were solved. 

In the Bayley testing^ session, the infant was examined by a different 
experimenter who had no knowledge of the performance on the mastery session. 
In addition to' the-standard mental development index (MDI) , four clusters 
of . more differentiated aspects of infant functioning were ..derived: Problem 
Solving, Perceptual Discrimination, Language, and Practicing Spatial Re- 
lations Skills.'^ The later cluster, based on items requiring repetition of 
a skill such as putting cubes in a cup, was felt to reflect the infant's 
motivation, being analogous to the measure of practicing an emerging spatial 
skill in the mastery session. 

Indeed, these two conceptually similar persistence measures, one from 
each- of the sessions, were quite highly related (r=.66). That is, infants 
who try hard to master the emerging skill of appropriately combining objects 
were generally the same ones who persist at somewhat similar tasks, even in 
a dif/erent setting. Given the complete methodological independence and the 



10 



' ' ' ^ 5 - . 

d'^f fez exit styles of experimenter-infant interaction in the two situations, 
the high consistency across sessions, in this aspect of mastery motivation, 
in noteworthy. The Bayley test does npt provide a measure of effectance 
production or a pure measure of persistence at drying to solve difficult 
pr.ot>lems. However i there was a significa^nt across session correlation (r«.35) 
between persistent problem solving in the mastery motivation session and an 
overall rating of persistence at the Bayley .items, which included some similar 
problems. These findings suggest that there njay be relatively congistent 
Individual differences for specific aspects of mastery motivation which hold" 

' . ^ / / 

up, even in different settings. 

In contrast to these significant correlations fot similar tasks, the 
Bayley Cluster, Practicing Spatial Relations ..Skills^, was not related to per- « 
sistence at effectance production or trying to solve problems in the mastery 
session. This finding is consonant with the low within session correlations 
among the three aspects of mastery motivation. r£ appears to reinforce the 
notion that the infant's striving to produce effects is relatively distinct 
from his attempts to perfect skills and that both are relatively independent 
of his motivation to try to master difficult problems. In spite of their 
empirical independence, we feel that there is an underlying conceptual unity 
In these three types of persistent, task-directed behaviors. Each may reflect 

a somewhat different mode through which an infant expresses his motivation to 

■ " ■ ■ ■ „ ' ' ■ • ■' ■ 

master the environment. ' . 

- • ' - ' ' 

Now I woul3Trtke-^tO-^urn_td the relatiOTiships between mastery motivation 

and cognitive ability, as indexed by the number of mastery tasks solved and 

by*' the Bayley mental development index. These findings indicate that persistence 
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and cognitive functioning are, perhaps iriextricably,' intertwine^, at least 
for the aame type of task. Beginning first with the relationships within 
the mastery session, there were moderately high correlations between the 
persistence score of each aspect of mastery motivation and the numb'^r of 
tasks In that category which were solved. These correlations were .53, .Sl'i 
and .58, respectively, for effectance production, spatial relations skills, 
and problem solving. This finding seems important because we endeavored to 
■keep our persistence ^ores conceptually, and statistically independent from 
whether the infant solved the task. Remember that it was not necessary to 
solve a task for an infant. to show persistent, task-direct:ed behavior such 
as trying to repeat an effect or pushing on a barrier. Remember also that 
when an infant solved a problem rapidly (in less .than 25 seconds) he Was not 
given a persistence score for that particular trial. This means that, within 
each of the three types of tasks, the most generally -skillful infants worked 
long and hard, even at the tasks which they did not solve easily. However,, 
persistence at one type of task was much less related to performance on the 
other two- types (median jr=. 28) , this again supports our finding that the three 
types of mast4ry tasks are relatively independent of each other. 

Now I want to turn to the more Important across session relationships 
between persistence and ability. Both task directedness and number of solu- 
tlbns In the mastery -session were related to the Bayley MDI, and correspond- 
ing Bayley clusters. For example, the overall persistence score in the mastery 

session was correlated with Mpl (r=.60), and, more sptecifically, persistent 

, • - ■ J 

'.practicing of spatial relations skills was correlated with the Bayley cluster. 

Perceptual Discrimination (r=.74). Similarly, the total number of mastery 
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'probl^ solved was related to the MDI (r=.72); and. specifically, the num- 
- ber of spatial relations problems solved vaj highlf correlated with the some- 
"wKkt analogous Bayley cluster. Perceptual Discrimination (r=.83). Thus 
_ .iants Who do well , on .the Bayley cry hard at the mastery tasks and solve 
more pf them,. 

Wien we tried to sort out the relative contributions of persistence 
.and ability for predicting Bayley scoires. several Interesting findings emerged, 
hultiple regressions seem to. indicate tkt ability in the mastery session is 
..much more important than persistence, for predicting scores on two Bayley 
clusters: ProbleF Sp^]oi?irig_andPe^^^ 



.consistent withT the traditional notion that the Bayley MDI is primarily a 
measure of cognitive ability. As expected persistence seems more important 

, than mastery session performance for predicting the more motivational Bayley 
cluster ; Practicing Spatial Relations Skills. A provocative finding, which 
is more difficult to understand .^s that the Bayley language cluster, is much 
better predicted from all three aspects of persistence than from any of the 

•performance scores on the mastery items. ^Thls suggests a link between the 
motivation to master the inanimate environment and early indications of lan- 
guage development, but do not have a satisfactory theoretical, interpretation 
of why that might occur. Of course, it is also possible that Infants who 
have better language skills are more able to understand instructions and per-. 

°slst more for that reason. ^If this is the case it is unclear why Infants 

with better language don't solve more mastery problems. 

In conc-asion. the concept of mastery motivafnn in Infancy appears 

to be complex and multlfaceted. having at least three aspects: effectance 

production, the mastery of emerging skills, and. atte-npts to solve difficult 



pi^oblems. These aspects of motivation appear to be difficult to separate 
from the infants' ability in these areas, indicating the interdependence of 
motivation and cognition. 



• Mastery Motivation and Free Play Behavior 

^ Kay D. Jenuihgs 

Thus far in our discussion of mastery motivation, we have talked 
about how infants behaved when presented with special tasks designed to 
elicit mastery behavior and about how persistence at these tasks related 
to their performance on the Bayley. Also relevant to the concept of 
mastery motivation is infants.* spontaneous exploration or play with objects 
they find about them; such play is often seen^as motivated by their striving 
to master their environment. Through exploratory play, infants discover 
^properties of objects and learn about relationships between objects. Piaget . 
has described how manipulative and exploratory behaviors lead to the develop- 
ment of cognitive schemas for the broad range of the ivif ants' environment. 

A free play session was, therefore,- included in this study in-order 
to -examine the relationships between infants' . self-initiated play behavior 
and both their persis and performancle on the structured tasks from the 

mastery session and the Bayley session. In free play, we were especially 
interested in the amount of time spent. in play, the quality of • that play, 
and the kind of play activities chosen. Originally, we had been interested 
also in looking at infants' spontaneous attempt^, to set up problems and at 
their persistence on difficult tasks,. but extensive piloting indicated that 
such behaviors were rare in individual- free play at this age. 

Method 

.The infants were seen in a playroom containing many attracti^^e toys 
and coimno^ household objects, such as a purse, pot and "teaspoons; these 
play objects were selected to stimulate exploratory behaviar and to provide 



a wide range of play possibilities. The mother was present but occupied 
with an interview; thus, nearly all the infants' play wac self-initiated. 
The free-play session preceded the two,, structured-task sessions by several 
weeks; the mean age p'f the infants was 12.2 months. In order to control 
for a halo-type experimenter bias across sessions, neither the observer nor 
the interviewer participated in the other sessions for a given baby. A 
fifteen-minute segment of play behavior from the middle of the session was 
videotaped and later coded. The basic data consisted of counts of the 
number of twenty- second intervals in which specific behaviors occurred. 
Data were available for 41 of our 44 subjects. 

The variables to be focused upon in this paper are (a) the total amount 
of active play or exploration, (b) the amount of effectance prcfduction, or 
behavior that produces auditory and/o; : al feedback (such' as banging the 
pot with the spoon), (c) the continuity ^f play, which was the number of 
time intervals in whicli a play activity from the previous time unit was con- 
tinued, and (d) the amountjof cognitively mature play. Three types of cqg- 
nitivily mature play were differentiated: combining objects (such as putting 
the 11^ on the pot) , producing effects b^ more sophisticated methods than 
shaklngor banging (such as turning the hourglass), and using a toy for the 
purpose.it was designed (such as pushing the car or talking o^ the telephone). 
The amount 'of cognitively mature play was the number of Intervals in which 
one or m^re of these types of mature play occurred. 

- Results ^ 

■ • - - 'y ^ ■ 
Y/!,?^ ^^^^ to provide a background for examining how infants' free-play 
behavior related to their behavior in the two other structured sessions, a 



brief summary of the infants* free play behavior should prove helpful • ^ 

The amount of exploration or play was quite high, occurring in 85% of the 
time units. The amount of cognitively mature play was considerably less, 
occurring in 23% of the time units. ;-5'^e total amount of play was not sig- 
nificantly related to the amount of cognitively mature play; thus, infants 
who played more did not necessarily spend more time in cognitively advanced 

play. Similarly, the three kinds of cognitively mature play were found to 

(' ■ • . 

be independent of each other. - 

/' * ' . . 

Turning ^ to the centra] -questions of this part of the study, some 
relationships were found .between "infants' free pla y behavior and their be- 
havior when presented with structured tasks in the other two sessions. " In 
order^to provide a framework for presenting these results, the free play 
measures can be grouped into whether they assessed more quantitative or 
qualitative aspects of play. The quantitative measures assessed the amount 
of time spent in activities that were well within the capabilities of all . 
infants; these measures were the total amount of exploration or play and 
the amount of effecfance' production. ^ The amount of exploration in free play 
.was found to relate to the amount of exploration, of objects in the mastery 
motivation sression (r=.36, p<.05); thus, some ^consistency im exploratory 
behavior was found between two^ quite different settings. Relationships 
between ffee play exploration, however, and the persistence and ability 
measures from the other two sessions were inconsistent and largely nonsig- 
nificant. That is, infants who explored more in free play did not pe^'sist 
more nor solve more problems when presented with structured tasks. The 
independence of exploration and ability across sessions is consistent with 
the relationships found within the single free^play ^^ssion (as discussed 



preyiousiy), in which the amount of exploration was independent of the 
amount of cognitively mature play* . 

Turning to the other quantitative variable, effectance prodaction in ^ 
free play was found to relate to positive affect in both other sessions and , 
to rapid adaptation or warming up in the mastery session;, similar relation- 
ships were found within the free play session itself... Producing effects in 
free play, however,' was not related to measures of persistence or ability 
in the other sessions. Even when only more sophisticated means of producing 
effects (which excluded shaking or banging) were considered, such relation- . 
ships with^ persistence and ability were not.founi. To put these findings 
in descriptive terms, infants who spontaneously did a lot of banging, shakitigi 
roiling the KJusical toy, or turning the hourglass during free play, appeared 
to be relatively happy and quick to adapt to^new situations; but they did 
not persist more on structured tasks nor did they show greater ability when 
compared' to infants who engaged in less effectance production during free 
play. (There was a trend, however, for the amount of more sophisticated 
effectance: production to relate to persistence on the effectance production 
it^ems in the mastery, session, r=.27, p<.10.) Thus botji quantitative mea- 
sures, the amount of exploration and the amount of effectance production, 
failed to relate to persistence and performance in the other sessions. 

^ In contrast to the amount of play, measures of qualitative aspects 
of play, continuity and cognitively mature play,. were found to, relate to 
persistence and ability. Continuity in play related to the number of 
problems solved in the mastery session (r=..45/, £< .^01), particularly to the 
number of harrier problems (r=.59, £<.01). Continuity also related to per- 
sistence on the barrier problems. It was not, however, related to the 
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Bay ley MDI. Thus, infants who showed some ability to sustain and focus 
their attention during play, an emerging ability at this age, were better 
able to solve problems, particularly those requiring enough understanding 
of spatial relationships to obtain a toy from behind a barrier. 

^ The amount of cognitively mature play was also found to relate to ^ 



persistence and ability in the two structured sessions* Infants who spent 
more, time in cognitively mature play showed ^more persistence in the mastery 
session (rf.33, £<.05). They also more frequently attempted to repeat a 
problem spontaneously (r=. 33, £<.05); for example, after successfully obtain- 

Ing a toy from behind a barrier, they would a;ttempt to put the toy back 

■ « ■ 

behind the barrier in order to repeat the problem rather than playing with 
it.* In addition to relating to these measures of task orientation and 
persistence-, the amount of cognitively mature play related to the number of ' 
problems solved in th^mastery session (rf.35, £<.05) and to the Bayley MDI 
(rf».44, £<.01).^ (Of We Bayley clusters, only Percet)tual-discriminat ion 
was related to cognitively mature, free play, r=.41, £<.01.) Thus infants '5: 
who spent more time during free play practicing emerging skills and engaging 

I ■ . ^ 

in other kinds of cognitively mature play were more cognitively advanced on 
independent structured ^ests. v t 

The differentiation of cognitively mature play into the three types . 
was useful for determining which kinds of mature play were most related to / 
persistence, and ability at particular tasks. - Of the three types of mature ^ 
play> combining objects showed the most relationships. Infants who more 
frequently put things into the pot or stacked blocks in free play persisted 
more at the spatial-combination problems in .the mastery session (£=.34, £<.05) 

.• ■ ■ ' 19 ■ ' 



and solved more of these problems (t=.35, £<.05). These infants also had 
higher Bayley MDI scores (r=.33, £<.05), doing particularly well on the 
Perceptual-discrimination cluster (r=. 40, £<. 01) and the Problem-solving 
cluster from the Bayley (jr=.39, 2<.05). Thus, there was consistency across 
all three sessions in the area of practicing and perfecting emerging spatial 
skills. Such co^sis^tency was not found for the second type of cognitively 
mature play, sophisticated effectance production. As indicated earlier. 
Infants who more frequently pushed the musical poller or turned over the " . 
hourglass in free play, did not persist longer or perform better on the 
effectance tasks in the mastery session, although there was a trend in this 
direction for persistence. The third type of cognitively mature play, the 
appropriate use of toys such as talking on the telephone, related to the 
total number of problems solved in mastery session (x=.35, £<.05), and 
•more specifically to persistence and perfonnani:e on the barrier problems. ' 
On the whole, the measure of all cognitively mature play was more related 
to .persistence and ability in the structured-task sessions than any of the— . 
component types of mature play, perhaps because the relatively low frequen- 
cies of the component types led to less stability in these' measures. ' 

To summarize the results presented in thdts paper, measures of the 
quality of play,- but not the quantity, were found to. relate to measures of 
persistence and ability in the two. structured task sessions. Of the quan- 
titative measures, amount of .exploration in free play was related to explor- 
ation of the testing apparatus; and amount of effectance production in free 
play was related -to positive affect and to rapid warming-up in new situations. 
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, Conclusions \i 

These findings suggest that the wide spread assumption of a link 
between the amount of general exploration and cognitive ability needs to be 
re-examined* In our data, the quality of the exploration seems more impor- . 
tant than the gross amount of exploration. Touching, mouthing, and banging 
.objects extracts only a oninimal amount of information regarding their prop- 
erties; whereas, behaviors more specifically adapted to the particular object 
elicit a greater amount of information and produce more specific feedback. 
Similarly, play activities that are sustained over time are more likely to 
result in consolidation of 'information about the play object, jthus perhaps 
facilitating concept development. ^ • 

J In conclusion, free play behavior and cognitive ability seem related; . 
but the connecting link, appears to be. the quality of the infants' exploratory 
play. Although the causal nature of this relation cannot be determined, an 
interactive relationship seems likely. On the one hand, infants who spon- 
t'aneously practice emerging skills seem likely to perfect these skills sooner 
than other Infants. On the other hand, cognitively advanced Infants arc more 
able to engage in the kiifds of play that more fully exploit the learning 
potential of their environment. 



Cognitive Play Experience and 13-Month-Old 

Infant Performance with Objects 

»• • - ■ , < ■ • 

Juarlyn L. Gaiter . ^ 

Methodological issues concerning our measurement of mastery moti-. 
vation in problem solving session and the use of these indices in 
assessing the spontaneous free play behaviors of infants have been pre- 
sented'. This paper will consider experiential measures of ^^^^ ^^^^ 
others in relationship to measures of mastery motivation and cognitive de- 
velopment. " ; 

the beginnings of play activity and its increase in variety and com--^ 
plexlty with age Is thought to' ber an important gauge of the child's cogni- 
tive macurity. Carew, Chan and Halfar (1975) found that a child's early 
Intellectual experiences with another person correlated significantly with 
later measures of cognitive performance at age three. Typically, this per- • 
soil is the mother who supports the child's own motivation to produce effects 
with objects and to seek a variety of stimulating activity. The mother may 
also facilitate the child's acquisition of cognitive skills as well: A 
longitudinal study by Yarrow, Rubenstein and Peders^n (1975) noted that the 
behavior of the mother In presenting and highligViting objects relates to the 
infant's tendency to orient himself to the object environment and to actively 
strive to secure objects. ' ' 

In a home in'terview when the infant was 13 months old, the mother was 
asked, to relate the routine play of the infant with' other people including 
older siblings, familiar neigj^bors, friends, the father, and herself. The 
purpose of the Interview was to determine the kinds of experiences infants 
..had in practicing skilia in object 'play interac1;ion with others.- The . 
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Interview focused on the infant's social experience in contrast to spontan- 
eous, individual play behavior which we sampled in the 12 month free play 
session. Each play activity related by the mother was .later classified as 
either cognitive or non-cognitive according to a determination of the basic 
function of the activity. . . 

Four classes of cbgnitively enriching play were differentiated. The 
first class of cognitive play was termed spatial relations skills. This 
class included activities in which an adult assisted the ipfant in perceiving'^ ^ 
the appropriate association of twa or more objects such as; ^stacking objects,* 
placing a peg in a pegboard.or placing the correct shape in a puzzle ,J)oard. 
A second category included social imitation or pretend play. Mothers reported 
instances of active mimicking by the child of an action initiated by an adult 
such as encouraging the baby to imitate tooth brushing and combing hair. Inr 
fants at this age imitate familiar behaviors and triis activity coincides with 
learning to ^ref er ::to objects in their absence as well as with progress to- 
wards communication using language. The practice of language skills, a third 
cognitive class included activities which^- could be described as teaching in- 
teractions in which the adult read to the infant, labelled objects and coaxed 
the appropriate word from the child. A fourth class of activity ifas termed 
effectance behavior and was largely composed af social situations in which 
someone encouraged the infant to make a toy work so that it produced obvious 
-^^^-®^^P^®»^^ box"or playing a piano along with 

a sibling. Presumably, activities-of this sort . reflect the infant's desire 

^■ 

to validate his .ability to produce effects and'td sustain the effect by per- 

' \ ' . ■ 

sistlng at an activity already mastered. Piaget*fl| theory suggests that such 
repetitiye activities represent infant attempts to consolidate an achievement. 
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Non-cognitive activities which mothers reported were recorded and 
Included jroughhousing with father, teaching the baby to walk, wagon rides. ' 
. and so forth. These activities were pxcluded from the major cognitive mea- 
sure which was derived by summing the number of different types of cognitive 
activities recorded for each "infant, this summary meksiire was called variety 
of cognitive activity i n social play . Corr4iati"ons were computed between 
this measure and other indices x^f infant intellectual and motivational be- * ' 
havior, specifically,: 1) competence, as measured by. the Bayley Meptal Scale, 
and number of mastery motivation tasks solved and, 2) mastery motivation as 
measured by persistent task nalated behaviors. 

Recently, in the interest of obtaining specific dimensions of infant 
cognitive functioning, there has been a trend toward conceptually differ- 
entia£ing infant test scores. For the develo^Tmental testing phase of this 
study items from the. Bayley Mental Development Scale ranging from li.3 to 
19.1 months were conceptually sorted into f bur ' clusters . This range included 
the lowest item failed by at least one infant up to the highest item passed 
by at least one infant. The items were" selected for the four clusters on 
the basis of either a commgn underlying psychological process, the cognitive 
function tapped or, the class of response which was elicited. The four 
»ayley clusters which resulted from this conceptual sorting process were: 
1) practicing spatial relations skills, 2) perceptual discriminations, 3) ,^ 
language and 4) problem solving; . » 

Our key variable, variety of cognitive activity in social play was 
significantly correlated with measures assessed in both -the mastery moti- 1 
vat ion session and the developmental testing session This key measufe was 
^gnificantly correlated with the Bayley Mental Development Ind^x, ti^e tiiajor ' 



' • ■ ' . - 4 --- 

; measure of ^ Infant cognitive functioning used In this study (r=..45) and to 
two of the fouj: differentiated measures derived from the Bayley, language 
(r-.52) and perceptual discriminations . (r=. 39) . Thus, infants who had ' 
. experienced a variety of cognltlvely stimulating social play with objects 
perfoSnned especially well on the language and puzzle items of, the Bayley. ■ .r 

the jr&iationship found between variety of cognitive activity In social play ' 
■ r ' ^ ' . ■ ■ "■ " ■ ■ ■ ■ 

and language is especially striking.. It is conslstentr with the literature 

• • ■ . . • t ^ ' . - 

in demonstrating the significant Influence of early, tutorial stimulation of 
young children with adults and later assessments of language' and verbal 
facility in children (Moss and Kagan, 1958, Blng, 1963, Clarke-Stewart , 1973, 
. and Bruner, 1973). This finding also supports Plaget 's theory that language 
symbolizatlon is gradually derived from the developing ability of children 
to externalize their act Ibns on objects. Play activity with objects is 
thought to be a. necessary , function for later language ability, (Plaget' 1962). 

Turning now to the maistery motivation session, variety of cognitive 
activity in social play was significantly- correlated with persistence in 
practicing a de^/eloplng ^ill (r^=.35) and with an overall score of "persistence 
•In task oriented behaviors (£=.37),. These findings' suggest that Infants whose 
social environment fostered a variety of stimulating activity with bbjectc- 
were more persistent in performing the mastery motivation tasks. This was 
. especially apparent ; on those tasks requiring the~"p~ract:ice- jf developing^skills ' 
such as combining small objects. We conclude from these findings that cog- 
nitively stimulating sbcia^l experiences importantly influence the course of 
motivation and cognitive development in; i^^^ 

No significant relationshi^s^Weire f oiind: ^ of cognitive - 

activity in social p]^y and. the qU43n(tity andSqj^^^^ spontaneous behavior 

With objects that infants displayed in the indltvidual f iree play session at 
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12 months. It .Is possible that In a setting where object play is Cask 
oriented, a social context facilitates the motivation to attempt' arid to 
persist at a. task for infants who have experienced a variety, of stimulating 
activity ii^a social context. In contrast, an individual free play sj^^- 
tlqn-po8S:ibly facilitates familiar behavioral patterns wi^h objects which 
requii^e less jp^rsistent effort in their execution. At any rate, behavior 
^ia a free plajj situation does not seem lo be differentially irifluenced by 
the Infant •l-^iStory of cognitively stimulating play exp.eri^nce. 



These 'findings emphasize phe fact that variety 'of cognitively stimu- 
lating play experiences importantly re ^ concurrent meagur^s of in^-. 
fant mastery motiyatic|n and cognitive func. .ing. Further sampling of the 
inf,ane's cognitive experiences in social play, as well as his motivation 
and cognitive performafnce in a,' follow-up study may hopefully lead to a 
patterning of predictive relationships for later competent performsince. 



* ' ' Mastery Motivation: > concept in Need of Measures v 

■ . * • ■ ' ■ ■ 

Discussion 

" t . ^ ' Leon J. Yarrow 

.The findings of this study emphasize the many-faceted nature of mastery 
motivation. Previous discussions of competence; or effectance motivation have 
deal^^d-th a global concept; different aspect/s of functioning have not been, 
sharply distinguished. In this research, we have distinguished three major 
: components of mastery motivation in the infancy period. These components 
seem conceptually meaningful and there is some empirical basis for these 
distinctions. These three as^pects are: ''1) behaviors which are aimed at 
produ61ng blear and .direct ef^edts. attempts to elicit feedback from objects; 
2) actions' which involve repetition of activities in the service of perfecting 
skills which ate just ^emerging at this developmental period; 3) the third 
aspect is evidenced by behaviors which involve focused attention and per- 
^ slstence In- trying to solve age-appropriate problems. 111,6 question remains 
whether these are three separate concepts. We believe and there is empirical 
support for this, belief that there is a larger concept of mastery motivation 
of which these are parts. There may be variations within an infant in the 
relative strength of these components, but there remains a core of concept- 
ually similar behaviors which we think become associated in time with the 
child's feelings of competence. . , . 

The close interdependence of these motivational measures and measures 
.. of cognitive development in infants would lead one to question whether looking 
.at cognition and motivation as sharply delineated areas makes conceptual sense, 
'or whether the distinctibn is an arbitrary one which has grown out of now 
:;, outmoded theories. Our dataware consistent with newer conceptualizations- - 
^ of dynamic systems in which there is constant interaction between pajrts th^t 



27 



ERIC 



are arbitrarily distinguished only for immediate heuristic purposes. Espe-- 
dally during infancy, cognition and motivation are so closely related that 
it may be impossible to specify for many behaviors the boundaries. To the 
extent that we can separate the concepts, we would hypothesize a reciprocal 
interaction between cognition and motivation. This means that the child's-: , 
motivation to ^explore his environment in more than superficial ways leads 
to his learning about the properties and functions of objects; he learns what 
objects are like and what they can do. Similarly, the child through prac- 
tlcing new perceptual and motor skills, perfects these abilities, These c 
skills • In turn enable him to make contact with and explore a wider seg- 
ment of the environment and to make finer discriminations of the properties 
of objects. It Is important to see this as not simply a circular process, 
but as a sequential and hldrarchial one. One activity leads to, the cbfisol- 
idation of old skills and the e;nergence of new. For example, these activities 
have Implications for the development of higher cognitive functions. In the 
process of exploring and acting on objects^ the infant becomes aware of the 
similarities and differences in their characteristics and -functions which is 
an essential step in the development of Embolization. 

Just a note about these indices of mastery motivation. The specific 
tasks which we chose are developmentally appropriate for this age; the spe- 
cif Ic skills required for these tdsks are ones which are especially relevant • 
to the developmental capacities of the one year old. In studying this con- 
cept at another age, different tasks requiring different skills would be 
used. However, we believe that the same motivational categories, (effectance, 
practice of emerging skills, and problem solving) , would be relevant. 

. 2^ - ■ 
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One Important issue which we have only , touched on in this report is^ 
the question of the conditions which encourage and sustain expression of 

.<> goal-oriented behaviors. In this study, we have looked at two kinds of con- 
ditions: the environmental experiences which facil.-'.tate and sustain expres- . 
slon of inas;tery mot^ivation and the intrinsic rewards that are associated 
with these activities. We would expect that the satisfactions the child 

getis from mastering difficult problems and from the acquisition of new skills, 

'a 

would strengthen his motivation to continue these activities. In this study 
we really do not have good measures of the child's satisfaction in these 
activities. We plan further analyses of the relationship between our 
simple measure of tfie child's expressed affect during the tasks and the 
'measures "of persisteuce. ' ■ ^ 

We have data on the early environments of a number^^of these infants 
which will enable us to look at the relations between the six month environment 
and the development of these characteristics at one year. In this study ve 
ha^e found relations between the contemporaneous environment and mastery moti- 
vation at one year. These findings can be interpreted in terms of an inter- 
active framework in .which the child and the environment mutually influence 
each other. * The infant who exerts greater control over and extracts more 
information from his environment is creating a reinforcing system of stimu- 
lation which operates contemporaneously and over time. In a sense, he is 
^^*helping ,to create his environment. Through his behavior he elicits more stimu- 
lation which in turn is associated with more differentiate4. capacities to cope 
with and assimilate stimuli. The stimulation he gets . provides more information 
because he has developed more differentiated capacities to cope with and assim- 
ilate it. ' [ 

29 
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It Is likely that the poor predictability of measures of Intellectual 
development during infancy may partly be related to the failure to consider 
motivational factors. We hppe in future studies to investigate the impli- 
cations of early mastery motivation for later functioning, and to develop 
more complex designs to study dynamic systems in interaction. 
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Comments on Master^ Motivation: 

y\ t. , • 

A Concept in lieed of Measures c\ 
Peter M, Vietze 

In his semliial paper proposing that mastery might be worthy of con- 
8ideration as a replacement for the growing number o^ drives being postu- 
lated as energizers of behavior. White (1959) took the full burden of 
motivation off the infant. Instead, part of the force 'motivating behavior 
was to be placed in the environment. Since White's proposal there, ha^ 
been few attempts to develop measures of his constructs. Instead, the 
function of his paper has been to help others find justification for 
related conceptualizations. In the preceding pape'ts. Yarrow, Morgan, 
Jennings, and Gaiter have presented the resultis of an initial effort to 
study the complex of effectance, mastery, control, and competence. They 
have broken these concepts down into a number of components which they 
call mastery motivation. 

Most other investigators who have chosen to refer to White's paper 
have focused, on the effectance or effect-making aspect of his notion of 
competence. Among these are John S. Watson arid Michael Lewis. The 
present investigators also have invested in effectance as a central part 
of nastery. However, they have not been concerned exclusively with 
this aspect of competence and they are to be praised for this. Rather, 
the^ have attempted to explore a variety of possible measures of mastery 
And tried to relate these to indices of the infant's competence as well 
as measures of the environment. My comments will focus on each of the 
papers in turn and then I will make some^more general observations. 
^ Ceorge Morgan has presented some of the issues and problems which 
went into the formulation of new measures of mastery. It should be said 
that perhaps one reason there has been little infant research in the 
area of motivation ^lies in the difficulty of trying to opera tionalize 



'such an illusory construct. It Is difficult to determine what anyone is 
•'trying" to do— let alone an infant. Critics might say, "How does one > 
kno:; when an infant is trying?" Morgan and his associates have settled^ 
on time spent with ft task as a -measure of attempts at mastery. Is time 
on task a good measure? ''Let me illustrate this dilemna using instrumen- 
tal learning as an effectance task for an example. The goal in such a 
task is to learn how to make an effect. Once the infant has learned how 
the effect operates, what more is there to do? Perhaps if the task or 
effect has some intrinsic value the instrumental response will persist; 
howewr, once the instrumentality is removed, continuation of the response 
could be either mindless perseveration or rewarding persistence. By 
itself, such a task and measurement of time spent engaged in it would 
not provide much useful information about motivation. However, by mea- 
uring time spent on a variety of tasks and problems, one might have a 
more useful index- of motivation. The present investigators have chosen 
this route examining persistence abrcss several conceptually related 
though structurally different situations. If consistency in persistence 
can be demonstrated then we might have more confidence that time on task 
Is a valid measure for infants. 

The finding that the infants who had high persistence scores in the 

"•mastery assessment also had high Bayley MDI scores is most interesting. 
It suggests that infants whose general tendency is to persist on a task 
that presents some challenge also score higher on one^ of the standard 
tests of infant intelligence. Perhaps this is an indication that the 
work ethic of our cultures is formed early. 1 should point our, however, 
that it seems to me that an infant with persistent tendencies must have 
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environmental support for. such a style of Interacting with Its world or 
else great frustration would result. Take the example of a persistent 
infant who is learning something about objects by continual dropping; ^ 
If someone doesn't retrieve the dropped objects the exploration could 
not continue. Examination of individual differences in the relationship 
between persistent behavior and Bayley MDI performance with relation to 
parental encouragement or support for mastery would provide some indi- 
\pation of the importance of the environmental context for mastery. It 
is my contention that as^inf ants get older there is ah increasing amount 
of interference from others in being able to be persistent. 

The unexpected relationship between persistence measures and the 
language cluster from the Bayley may have some explanation in the inter- 
actional relationship the infant has with its parentis. It is conceivable 
that infants who are more persistent get more attention from the adult 
agents in their world. This increased attention would be beneficial to 
the infant's language development. However, one must be careful in 
examining whether such a hypothesis is reasonable since there may be oth« 
equally plausible explanations. / 

The paper by Kay Jennings, presenting findings on the relationship 
of mastery and free play, provides some most important information. If 
children are to learn mastery of their physical environment at all it 
will be, I expect, in situations where they have the time and the freedom 
to explore objects without any restrictions or constraints. Jennings 
first informs us that the original goal of this study was to examine how 
the children made their own problems and' solved them, but that this was 
abandoned when pilot testing revealed little evidence of this sort. 
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It may be that self-initiated problems do not appear until after the 
child has learned to solve problems already extant in his or her world. , ^ 

In her paper. Dr. Jennings has separated the quantitative aspects 
of exploratory play from certain qualitative characteristics of play. 
In doing so, she has allowed the testing of the hypothesis that play 
opportunities do contribute to the child's growing mastery of the en- 
vironment. In addition, the hypothesis that the amount of exploration 
is related to cognitive measures could also be examined.. The finding 
that quality of play showed stronger relationships tp persistence and 
cognitive ability suggests that greater attention must be paid to the 
. actual form of exploration and that a simple index of amotint of time 
spent with an object is not adequate for predicting intelj/igence or ex- 
plaining itQ development. The fact that the quantitative measures of 
exploratory behavior were related to affect in the various testing 
situations as well as to the exploration of objects in the earlier 
.mastery motivation session is an indication that amount of exploration, 

especially effect-producing play, may be expressive in nature rather 

■ • ■ . • ■ ■'.•/■ 

than cognitive. 

The particular measures of exploratory behavior in a free play 
setting might be conducive to examination of individual differences. 
One possibility for this would be to classify the infants into groups 
according to their style of play and exploration. It is conceivable 
that some of the children would show higher levels of what has here 
been called cognitively mature play while others might.be characterized 
. by the less sophisticated forms of play ^uch as banging objects together 
to produce auditory or visual effects i The free play data provide 
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' rich possibilities for analysis of individual styles of play and explora- 
' tlon which could then be related to the perfonnancas observed in the 
niaatery motivation sessions and scores derived from the Bayley Scales 

assessment. 

-* ■» ■ ' * 

, • ■ • « 

Juarlyn Gaiter presented findings from a home interview with the 

mochers of the subjects. The goal of the Interview was to determine 
patterns of play which emerged from interactions with the people in the 
infant's worl^. The intervie^/ focused on the mother's perceptions of 
the Infant's experience in a variety of play situations which could not 
have been observed within the scope of the study. While the use of 
; interviews as th^ sole source of information to determine behaviors of 
> children has been criticized extensively, its present use does not seem 
unwarranted. The measure derived from the interview, variety of cogni- 
tlvely stimplatlng play, was shown to be" related to persistence as well 
as competence. This suggests that the social agents in the infant's 
world provide input which facilitates the Infant's development of mastery. 
These results suggest that direct ob8er»ration of the infant in a variety 
of Isocial situations might provide insights into the ways " in which the 
infant is Influenced by social agents while interacting with the physical 
. environment. Such direct observation would also provide us with those 
i elciments common to a variety of situations in which the infant learns ' 
' mastery skills. 

■ ■ ■ ■ v.. 

To sum up, the three papers presented evidence that mastery" can be 
; conceptualized in a. vareity of ways, and that several methodologies are 
required at this stage of the operationalization of the mastery construct. 
:. Observations in structured as well as unstructured settings seem to be 
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necessary in order to discover the limits of the Infant's demonstration 
Of mastery behavior. In addition, Infonnatlon provided by the parents 
-must be included In order to keep from overlooking Important' perceptions 
of the infant's growing competence not usually available to us as 
scientists. 

The present Investigators are to be applauded for going beyond the 
- . l^^tial theorizing of White and beginning to examine the operational 
: implications of effectance, mastery, ^kd competence. . While the data 
presented form* a picture of Inter-relatlonshlps among preslstence, ex- 
H°^atory behavior." cognitive fuactlonlng, and play, this picture con- 
sists of blva?:late relationships which can be Improved upon. I believe 
tha. a more vivid picture can be constructed from the .data collected by 
treating .these data with multivariate data analytic techniques. My own 
view is that constructs such as mastery and effectance can only be under- 
stood m terms of multiple measures which are considered to operate 
together. Fart of the advantage of measuring different components of a 
construct Is the possibility of considering the variables as they operate 
symphonlcally to produce a higher order behavioral Index. 

Another aspect of the present data which la Important to consider Is 
the fact that the subjects were also\observed earller-when they were 6 
months old. At that time, measures of the social and physical environ- 
ment were taken and the present data become\more intriguing from the ' 
perspective of longitudinal precursers of mastdry motivation. These 
earlier observations also allow the investlgators\o test the strengtli": of ^ 
their conceptualization of mastery since there exist\n' the earlier data 
set measures of the amount of environmental feedback to\±ch the infants 



vere exposed • In the same context » the intention to follow these infants 

, • ,' 'I 

• ,to see how their performance at 3 years of age is predicted by mastery 
motivation at a year will provide further validation checks on the way in 
which mastery has been conceptualized here, 

f As mentioned above, the approach taken by the investigators lends 

itself rather well to the analysis of Individual differences. The attempt 
. to discover generalizations of the construct being examined here across 

• individuals , may account for the fact that the correlations presented are 
/not higher. Perhaps we should look for individual differences in motiva- 

tlon/ln our efforts to discover the roots of competence in infancy. Know- 
/Ing that an individual infant will utilize a particulat set of behavioral 

tendencies In approaching a problem or task might facilitate our being 

• • ■" . . ■ 
• a^»l^«to structure the environment to match his or her style. ^ 

.%' . • ». 

In closing, let me underscore the point that the utilization of a 

multi-method approach in exploration of a construct whose measurement has 

been neglected is imperative. ' The investigators have shown how their 

initial Ideas of the meaning of mastery have evolved and emerged to in- 

elude a number of imptf)rtant factors previously overlopked in the study 

of Infant competence. Furtheiuiore, they have demonstrated consistency v4.n 

mastery across situations, thereby strengthening the validity of their J ^ 

measure iirf The results presented here indicate that considering only tiEie . 

infant or only the environment wuald result in a failure to account for 

some of the most important factors in understanding how mastery motivation 

and cognitive functioning interact. Dr. Yarrow's comments on the relation- ' 

ship of cognitive, and motivational factors^, emphasize t^ie importance of 

■I 

the^present set of papers in contributing to the understanding of infant- 
envijconment interaction. 
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